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(57) Abstract: 

PROBLEM TO BE SOLVED: To embody a liquid crystal 
display device of a high polymer dispersion type having 
an excellent threshold characteristic and scattering 
characteristic and high display quality. 

SOLUTION: A liquid crystal layer 10 is held between a 
pair of substrates 11a and lib formed with transparent 
electrodes 12a, 12b on the inner side. The liquid crystal 
layer 10 is formed by dispersing liquid crystal drops 14 
into a high polymer matrix 13. At this time, the liquid 
crystal layer 10 is so formed as to satisfy the relation, 
2.585.d-''/^-0.3<R<2.585.d-^/3+o.3 when the thickness of 
the liquid crystal layer is defined as d(|im) and the 
average grain size of the liquid crystal drops 14 as R((im). 
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(54) [5KMcD*»] mmi^mm^^rs^(owk-^iktmmv'^7s^v^ 



(57) 

m^^m ^m\z.mmnm 12a, 12b 
fc-^cos« 1 1 a , lib m\^m^Bm 1 0 
m^^m 1 0 h y ^ ;^ 1 3 ^\^m^Bm 1 4 ;$s>9^ 

1 4(^)¥i^3K=S<^R (Aim) ^i-^i:*. 
2. SSS-d '^-O. 3<R<2. 5 8 5 • d"^^ 
+ 0. 3 



12b 



lib 





(2) 



!|#M¥9-2 114 3 5 



2. 58 5-d--0. 3<R<2. 5 8 5 -d 

iixfc^^^*»e^*''=^^ ^^^^^^^^^^ 

2. 5 8 5-d--0. 1<R<2. 58 5. d 

0. 9<R<1. 2 5.>l8#^«^t-^« 
*S^^4, ^..l^i?^d.^.8<d<l5.ll# 

0. 8-5 50.d-<M/O<l. 2-5 5 0.d 
0. 9-5 50-d-<M/O<l. 1-5 5 0 d 

-3/2 

«M««:«J£i-S«*^5fa«0»Sr«^'^^«<^«*^^ 



R. An>0. 3. d>o 8R<d 

X2t/o.;.T.^.^fflist^^s«*'^^*^^^^^^ 
**lt^<^^ d<i. 2d.oM#*tis-r5»*'S 

50 #*^f^^^^wi^Kit-^fe^-^*>^' 



(3) 



!|#M^9-2 1 143 5 



10 0 0 21 ^^^^mmm^^ (PDLC) 

[00031 PDLCtt. 

^2,rJ:*s^tS. PDLCDW. 

1000 51 0. 3<R->-<0- 
4R<d<8R 

0. 5-R-V-.<d<R-V- ,^,v 



0.3<R» • An<0 ' 
4R.<d.<8R. 
0.9Ro/Xo<R-/ 

^a. <^->^^t^"||f=;4o;^)ffip 

"^"'^"..l^f ^M5p3-9 80 2 2-^^ii#l*^ 1^ 
0.3<R • ^ n<0.7 

4R<d<8R .1./^^/^ 

10 0 0 91 ^^^^'"^S!*?^! (PDLCD) *^ 
it?;fc<DS^*^^S»-^ J; . ^^^^ V 

TOO 111 ^^^^"'^^^ ^-p@*.r^_h1-6 



(4) 



l\cD<D%m^^^^ (6-1 2V1^ 

^^^^^m^Kit^^^fc- ^^^^^^ 



-3/2 

^-<?)fiS^^OJ:Av 1 . 5 5 0 • d 

0. 9-5 5 0-d-<M/O<l. 



10 0 161 ^a^S«<oi«9 



; An>0- 3.*^-^ 8^-^^ 

Imlm^Zt^ATl^^^'^^^' ^^^^^ 

10 0 181 «fBl<^»^ d ^^""^ 

10 0 191 -*^'^"^^;^^.ui.-e#?>o 

[0 0 2 01 ^WcJ:"!)^ l u^A'fc*^-e^5o 
10 0 2 11 ^w,S*</i9. 

50 ^, tB*9l3fBm<^^^*'^^^^^'*^ 
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[0 0 2 3] ^ . fi^^ 11, 1 2t mm<D?^ 
X. m^^my^mmit. m^mi, s, 9, lo, ii, 

[0 0 2 4] rcoj; iS*^7, 8, 9, 10, 1 

1, 1 2^fc(^ 1 smm(Dm^um^mm^^^^xm^ir 
^ct\cx^. imm(o^<^;u m^BmiTr^mm) ^fflv^ 

[0 0 2 5] 

<Dj^mK^\f^m^'f'S^mmm^Bm^mm (pdlc 

D) (DWHU-Cfo^o mi (a) (i?KStS;dS3fi5i:te 

y5:^-r:7^0PDLC^fflV^yht>cOl?fc'9. mi (b) \t 
^^^1i^:i6XX)^M^^mii^th^^mm^^m^l^X\^^^^ 

-(y'<DPDhC^m^^ti'h(DXh^a 

[0 0 2 e] UT(DmmX\^^ ^kVX^ mi (a) 

^-tx^K^ m^mm-m^^ti^x^i^'f'n^izs^mv 

P^ti. mi (b) 

mx^^h<Dxh^o 

mi(Dmm<Dmm') ^(Dmi<DmM(Dmmx\'^. mi 
(a) {CT^-TPDhcvi 0 QK-o^^xmrn-r^o pd 

L C D 1 0 0 ii. — *f<^S:K 1 1 a 1 1 b <Dmi^. P 
DLC;d^f>/^5?^^0Sl OSr^-r^o PDLCfi. m^m 

mi 4. tm^^-r h])y^:^i3^ K^m ^ titimmx:^ 

[0 0 2 7] 1 1 a :fe<fctK 1 1 b (i. ^H'e 

tm^^m 1 om(Dm^mmmm 12a. 12b tm^^ 

5/^>^^®Jtai-r^fca?><o^^h^vi^;^^ (i^T TTF 



(5) ^^1^9- 2 114 3 5 
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[0 0 2 81 ^:^.01 (a) Xl^. m^Mi 

fj:Mbi^xm^\^itibK m^^m 1 4. (DMmt^ mK^^ 
^-r^iK^?si 4^^tfPDLct;iov>Tt. 

RX^<D^t^^^m<^^f^::itib^Xt^o ^tz. mi 
10 (b) (C^LyhPDLCD 1 0 0* <OJ:5(-. :^]}^— 
^17-^1f5gS^^-r^PDLC♦;lov^T^l. fK^B^S 
14' 69¥*5JiC;^R' ^^i^&^Rtm^(D^<9:?^—i^ 

[00 2 9] |gll (a) (C;^bfcPDLCD 1 0 OOjK 

^-fe/um. mx.\^. ^m^m^M^mmi.xt^7.{^tio m 
^m^ici^Mj 9 5 8 u/u^^±M) . M-a^tt^y-^- 

m) . m^tt:^y =f-^-^;^f^tf;^3-h8 2 8 (^r^^ 
ts>ft:^xii»t) . m'^mimna^y^^^r4 2 6 5 

[0 0 3 0] mz.. m^^ti'ftm^s't/u\z.^ mM}^:^mi 

30 (O^^m 3 6 5 n m<D^<Dm!^7b^ 6 0 mW/ c m 

^*>J2 0t:T-*^J6 o|^pam#^U5to rc7>^. i^S3 

'r^^t{z.x<>xmi}^mf>^i&^^. m^^-^hv^^^i 

unu] 9 5S(Dmtfrmtno (m^m^m =i, 5 
2 9 5. n, m'^^mmm =1. isoexhv. 

An =0. 25 11-Cfc^o ^-ft. M 

40 ^T-N- h y ^ 1 3 ^m^ir^m^^um<Dmtnm'^ n 
p = i. 499-cfcoyho 

[00 3 1 ] #f>ttfcMfB-iryW<Sr^U bVv- 

«it^»^^^^-effi^LfCo ^OPDLC(^>?«fBJSl 
4li^:^>SJS?^-T?(i^^<. alA//c?^^4^^c/j:oTV^fCo ^ 

[0 0 3 2] PDLCDoma^i* m^mm) 
50 itir:5tiii^(Dmmt\^x. mn^^-f i^G^m^^-fto ma 
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P D L C D \cmf£^mn b?iV P D L C D <D^ 
G=;r B/E 

mu.^-(>G]^^ &.y<ox^Ki.xwm\^ito pdlc 
DO® Kmm^^yt^m^L^. pdlcd 

M) S:>SV^T. mi&K^m'^\^ito PDLCD^ 

(OFDLCI>(DlS±\cmS\^ftm&n (TOPCONjK 
BM-8) Xm^L-^o PDLCD 

0. 2" (±0. 1° ) tVtio PDLC;6S 
D^fflv^T^^t^^^b:^«'^(0::^^ h^;^ hitofilf^. 

\fy':t':fx2^J:^^^^m. ^-^^ IE flfc. 199 

0. 10. 29pl39-146j (^^^^ttTV^-5o 
[0 0 3 31 =fe*3. PDLCDCOIEffiWSBti:. PDL 
C(0^tfi:a^#tt:^(tT*?S<. PDLCD(^MP^t::t>j^ 
^^n-Sx^-C. tficSL^-f VGC^fiStt. PDLCDc^^P 

o%<^my-r^G(c^^b:^iB^i-5o 

8 0 %. *a;^3i*&^j(^as^>^^ o . i %\z.m 

o t> p D L cmmi^^<DmffmUn<om 

m^^^^^(o:i7m\^xoxytm^mm^^K.tz.^ . ^ 
^^t\cx^x^ ^^m^m^mMT^^tKx^xh 
[0 0 3 4] z<DXo\^i^xm^j:^^i^m^<Dm^mm^ 
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Sfeay^r >'Gi:OH^Sria-<yt*£*^IlI2^;i^i-o E12 
^;l4^V^T. 2 0a (•) li-fe-^vj? d l 0 ^m<om'^ 
(D^^Xh «9 . 2 0b (O) \t±/\^m d 1 3 ;i m(D 

[0 0 3 51 m2^^b. ±/umdi^mi 0 Mm<^>©'g'. 

im(Dm^mm^^^oxm^mn.^ti^i^m^^ (ma 

¥i^*5tgR^M^^<^ct'9-r^*^i: l^BC^IRfeMotfe 

^m'mmii-^b^<ti:^. mm^i^miv^iti^xh^o m 

fB}S(0¥^«r^R^/h^< uy^i^tiimy^vG^^;^ 
^<^^!9*6ii:>5¥i^3i&sR^egi^5K@^i-5^. ±^>m 

d ^5*^ lO^m (|gI2^iO20a) X(Dm^m^m^m 
20 1. 0 A^m-e^)!?. -feryWj^d^iS^tjl 3//m (E12 4'2 0 
b) X<Dm^n%\'i^O, 9A/mT*feoyto 
[0 0 3 6] IrI C^i$;*lr#R-eit:«i-^ k . -fe/^^ d 
mi 3 ^ m<Dm^<Dm^^-f VG(^. ir/vJS d 1 0 
;im<D^^omiL'^-<VG<i:!9 ^>/^^<?ioTV^^, r 
ttti:. 't>'i^^d^^<-r5;:^t::cJ:«9. A^f^^i^PDL 

iicM\.xmm:mmmcmm^^o '^/i^mdf>mi 3 ^ira 

30 0 uTn(Dm^(r>m^U% mi. O^m) J;»9t>/h^< 

i.\Em^7b^m^\^tim^xh. "^/i^rndTftm^^tiKm^ 
iim(Dm^Bm\cx-^xn^^n^mmf>-^\^^<Dx. ma 

y^>^Gf^{£<?t(9. my-r VG;&5_b#i-^ESJ¥-«iS 

[0 0 3 71 m^. ¥JS*at@R t mmnBEv. t om^. 

40 ^^:ov^T^|^Ly5:*£Jg:^E13^^:^i-o l^3^^l*5V^T. 3 
0 a (□) It^^i^mdfi^m 1 0 u m<Dm^(O^^Xh 
t). 30 b (X) \^±/umd^mi 3 um(Dm^<0^^ 

#RiSit««j-r5ci:^^v^fcu/to :ifi\^im<Dm^m 

Vd =V. • R/d 

50 xm^ti^o ::.(Dmx\:^. Va^^filt^o. evefco 



(7) 



9-211435 
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[0 0 3 81 -^ft. '^/l^md^m\l^'^ftm'^(OFDL 

^El4tC^-ro E!4^C^oV^T. 40a (•) f^-fe/WJi:d 
10 n nKDm-^^^ 4 0 b (O) (^-fe/V-i? d 

flt®iEv. = ov, miLy-(>'G = o. 1) ^;l®v^7K>f 
^ p D L c (Dm^mm(D^^mmR ^mm^^u 

[0 0 3 9] tj::to, P D L C DOigi()«JE{i. mmmW: 

\:i^^xmm^fh^(o-c^ PDLccoig^smjEfi. mm 

Dl^ CD <om^. PDLCOBafitttJ!E{i:TFT3i 

co-fe/us:d-c<7>ftii^ff= (mm^^mm ^^f*b. * 

[0 0 4 0] r<7)I^4t?(i. 'fe'/W^d;65^1 0 A^m. ^ 
13// m(c:j3tt -tlx-t^tt^ 1 . 2 // 

m. *^1. l/zmT*fco^o ^^tf^l^ic UT«^f^ 

-t/ua: d 9 // mO^^g^OSiS^^^iSti^ 1 . 
2 5 fi m-efe «9 . -fe-zu-j? d ;65*>J 2 0 ju m<Dm^(DMM^ 

So 

[0 04 1] rtLb. ^ir>'V'g:(cov^-C*J6fcgig¥i?ll 
Tbm^ti^o ftai*ft^OPDLC^3lS^rS^V^p^i: 

4 0 c±<^^^3lJR-rsr i:(c^;S-rSo ±^<7>S>SfC0 
■fe>ri.i?dtCOVNT#t>nyhg3i^:^«r@i:. ^(Dft®^ 
^3K^^^-r S P D L C fci?>Ofi'a-f4^y -^-(^ 

O ^ ^^-frT^ 1 \C7^i~o 
[0 0 4 2] 
[|gl] 
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M/0 am&^myt) 








9 


1.25 


21.6 


1 0 


1.20 


1 7. 4 


1 3 


1.10 


1 2. 4 


2 0 


0.9 5 


7. 0 



10 



20 



30 



40 



50 



* [0 0 431 ^1 (D^M-^^^^ -tywisd tmmw^i^m.^ 

R=2. 5 8 5 • d-^ 

Ji^ff^LV^o ir/v-JSd^. ■^(^•fe/V'JSdt^^i-S 

S3S¥i^«r@^^-r S P D L C :^i?>(^fi'&tt^y 

[0 0 4 4] M/0= 5 5 0 • d"^* 

^mot(DitMyo(Dmm'^. ±m2 o%uTx:hthit 
mm±mmt^<. ±mi o%}^rx:k^^:Ltibmm±ii^ 

;^^PDLCD<Z>^ffl6^/j:igtbaiE;65. 6 - 1 2 V^S 

[0 0 4 51 0. 9<R< 1.2 5 
8 < d < 1 5 

<D^^,^ P D L C D ^H^-r S ^ ^ fi>Xt -5c 

[00461 cii 2 c^^js<^?^si] :i <Dmm(DMmx 

^e<^/^;^yi-i: UT. 3m^<D^\^Mi^x^m\cm\^^^ 
zbt^x^^FDhcuK-ox^^xmrn-r^o swst^^ 
^iT^u-^o^ji: bT. la 7 ic^-r«^<^) 3 ^K^oaitM 

J^S7 0I^. Hilfet^^^C^Lr. 3tfe:<^PDLCD7 

3^^fflbTv^So 3tas7 i^-e>a:itt$tL7tefe5feiis 

3^(D^-{^u^ry^^9—7 2a, 72b, 7 2 c 
fe^gl^tt. •iett-^*ix<^?PDLCD 7 3(;i^;6^tt-5o ^ 

4 ^X24 ^"7—7 2 a^7 2 c t LTfi. 

(4 8 0-5 0 0nm) . mm (5 3 0- 

5 7 0 nm) , (6 0 0nmi^^_h) <Dh(0^m^^ 

it, ^n'en<DPBLCD7 sx^m^m^titc^^ 

{i. ^9-77XRm^fl. Sl^t->-X7 4*5<tD^^t) 
[0 0 4 7] r<^||^fe(^?]^®TffiV^/cPDLCD 7 3C7> 
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= 1. 5 2 7 3. n. = l. 7 6 6 4. An = 0. 23 

9 1) ^m\^^ti}£i^\^^xmi<7>Mm<Dj^m<opj)hc 

it^^^m5{C^'to m5{^i6},^X^ 5 OR, 5 0G, 
5 OBti-iett-^^ttR (s^fe) G (J^fe) ^, B (W 

/ujf: d i^m < 6 icotux tS:ay-f >^ G < ?t »9 . 
«a5S«^5^g:TL.TV^^o (5 OR) 

tl. (5 OG^SJIO^S 0 B) 

[0 0 4 8] :L<D^&mmvx. ^m\^mn.^^>G 

;i5_b#U&i6^Ba#K):^c-fe/v®d4rdci:-r^o 

tCfi, m5^<D^m (5 0 3. 5 0G. 5 0 R) C0{S# 

(D^Mrn (I AG/ A do I) XiUTi:J^^^S/h(^-t 

-r^x^^^. ^^^^md.^^^\^xhmm±mm\^ 
^^h^(Dx. ii^^Wi^zfi;\:^xm^±^i^mdc^nm^th\^ 

[0 0 4 9] rcodc4^T<^ir/i-J5^dOPDLCD(^5^ 

[0 0 5 0] ±fB(0^ff^ (-fe>'i-@d ^ dc) ^ 

So ^/c. PDLCDOmS^»jtcJ:oT*KrH«i|Sf(;0A 

An(7>^S)t^^(-J^®^^X.(C< V\ t^oT. PDL 
C D (D-fe/vff d (igg^-tr/i-j? d c ^±,\z.^m't ^Z.bii^ 
a*L.V\ B15-Cli. -fe/vJSd;&5Eg|?.-tyuj^dcO^ 

R*. G*. B^(7?-^tt^*JX(7)fe^tC^-rStfeSL^ 
^l^G(Dm^^fh^fll ^ 4 5. 1. 2. 1. IS-efe 

ofdo roo^^. R^tc>^-r^tfcay^v (=1.4 
5) (iG^m^f-rstfcSLy-r V (=1. 2) <^ia(^i. 

mdci£i±{^ir:5^t\^. Ry(:\:iMir^nn.>y4 t G 

[0 0 5 1 1 ^yt. ffi#-fe>'i-;¥dc 
i?). ^^n^R\cxoxmin.mmtm^j:^tii^xh^o 
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^2(C. r.<0||JS(?^?i^^(c*5(t^¥^3|a@Ri:BS#±:/v 

[0 0 5 2] 
[1^2] 









(Atm) 


1. 3 


1 0. 5 


1 , 5 


1 3. 0 


1. 7 


I 4. 0 



[0 0 5 3] :^<D^^i^&^Rtm^'t:;umdc t<om^ 
do = 8xR = 8R 

6(C^-t~o |ll6(;i^-?-J; ^^3K[^R;&5i. 2/im 

5 1 . 2 m«To^j^«r@R-c(imay-r l^t^M. 
H^^^^^-rs^j^^^SRcDTPSfitii. m^m<Dmn. 

[0 0 5 4] R • An>0. 3 
^it. ^^nmR\^. R- An>0. 3 5 0S^Sr^M 

30 ^¥^j^)^^R^<DP^^«it^ufc*S:^. jt^^mmi^^^ 
*a:@R^^^s^^^*^fe#^^:-f. Ri;fjpm# (^jpmjffi^-fe^'i- 

[0 0 5 51 rcD^Sfio^i^^-efi. 

40 dco±psfii(^ 1 8 /zm-cfcoyho ^<D t ^ <D}i;^mm 
(^^±i)^^^mt^^Tt^^^m(Dm tiiooms 

^. PDLC^>^v^fcT^'7"^:;^^ h y 

mm(o±/i-md\^i 8 nm&.Txh^^ti)m^\^^\ 

[0 0 5 6] !^±^^h^^tlk<D2<:><D0kmmhtl 
50 R'An>0. 3. 8R<d<18 
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R-An>0. 35. 8R<d<l. 2 do 
[0 0 5 7] ±fS0^^^4rSIJ£-r^PDLCD^^r,RSv^^^ 

±|a^l*5j:U!^2C0||J£O?i^^'e{i. Ell (a) 

1 (b) (;i^i-PDLCDtcov>T{i. m^\^fc^m^ 

4' (Z)^*&J¥^R* ^>^v^i^^^J:v^o Z(D^i^m^R' 

[0 0 5 8] 

m^^R (tim) t-t^t^. 

2. 5 8 5-d-^'^-O. 3<R<2. 5 8 5 • d"^ 

+ 0. 3 

[0 0 5 9] -Mit^ mykm2mm(Dm^nm^mm:i'^. 

2. 5 8 5-d-^^-O. 1<R< 2. 5 8 5 • d"^ 
+ 0. 1 

^B^<D^i^n^-^it\-^m^^^<D^i^m^Rif}^. o. 9< 

R<1. 2 5(DK^^®J^-r^r TFT^>^V^fc 

(6-1 2vnm) ^sr#^m«. »^\^^^mmx^ 
[00 6 0] m^m4t^m(om^^m^mm\t. m^m i 

fB«0?KfB^^^e^c^3V^•r. IRf0«<7)J^^ d:^5. 8< 
d< 1 5coM^^SIJS:-r^:^i:;65, TFT^fflv^/cT^ 
h y i^;^MPDLCD(D^ffl6tJ/i:l&lb®/E (6 
-1 2Vea) ^#^-rttt^. ^f^UVN^^-Cfo^o t» 

mm(omi^:^mxhox. m^uuntm^^^y^-t 
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0. 8 • 5 5 0 • d'=^<M/0< 1 . 2-5 5 0-d 
-a/2 

[0 06 1] m^m6um<Dm&m^mm<Dm^ 

0. 9 • 5 5 0 • d-^<M/0< 1. 1-5 5 0-d 
10 "'^ 

[0 0 6 2] m^m7m.m.ff>m^^mmw.\-i. -m<Dm 

20 $t)|Efcc>BJfi^^^:^ttSr A n i: -r 5 i: # . 
R • An>0. 3. :<i>o 8R<d 
coll^.Sraj£-r2>:ii:(cJ;i3. ^fe3t, iitfe)t, 

d»ctff>ds*)oTt.. m^um<DmiffTmm:^-\±^ 

[0 0 6 31 tt*358fE«Wf«^^*^Btt. fS*3S7 
30 fB«(75«!^^^^SJc:*5V>T. d (i«m) 

tB<^¥^3|a=S*fcf*J«fB^B«¥^*SJi:;9^R (//m) i:. ^ 

^is<om^u^ff)mmmm:^^^ ntnK r • a n > 

0. 3 5(^ll#,S:«jeU. *»o. te^fa^Wff^ d*^ 0 

bifc^tiima^'i' i^<7)^i&s;is 2 0 %&.T h t£ 

?>*Rftgcoft/h05;f:^trd. ir-r-Sttl-. d<l. 2 
[0 0 6 4] if^^l OlEttOTSS^fB^^^eti, if*:® 
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